Monophosphoryl lipid A attenuates the effects of endotoxic shock in pigs.
Monophosphoryl lipid A (MPL) is a nontoxic lipid A derivative that maintains many of the beneficial immunomodulatory activities of the parent lipopolysaccharide molecule, including the induction of tolerance to endotoxin. The hemodynamic effects of Salmonella minnesota MPL (300 mg/kg) and S. minnesota lipopolysaccharide (300 micrograms/kg) were compared in 20 minipigs. Decreases in cardiac output and arterial pressure and increases in pulmonary artery pressure and lactic acidosis were significantly greater in animals treated with lipopolysaccharide. These changes were associated with peak tumor necrosis factor (TNF) levels of 1373 +/- 79 U/ml in animals treated with LPS and 157 +/- 31 U/ml in animals treated with MPL. Ten minipigs were subsequently randomized to receive S. minnesota MPL (30 micrograms/kg) or diluent intravenously 48 hours before receiving S. minnesota lipopolysaccharide (300 micrograms/kg IV). MPL significantly attenuated lipopolysaccharide-induced decreases in mean arterial pressure, cardiac index, stroke volume index, and mixed venous oxygen saturation. At baseline, no significant difference could be seen in TNF levels between diluent and MPL pigs. TNF levels peaked 2 hours after LPS infusion at 1190 +/- 156 U/ml in diluent pigs and at 539 +/- 126 U/ml in MPL pigs (p less than 0.05). Each of the pigs pretreated with MPL survived endotoxic shock, whereas only one of the five diluent pigs survived. These observations are consistent with the induction of endotoxin tolerance by pretreatment with MPL.